DNA damage recognition during nucleotide excision repair in mammalian cells.
For the bulk of mammalian DNA, the core protein factors needed for damage recognition and incision during nucleotide excision repair (NER) are the XPA protein, the heterotrimeric RPA protein, the 6 to 9-subunit TFIIH, the XPC-hHR23B complex, the XPG nuclease, and the ERCC1-XPF nuclease. With varying efficiencies, NER can repair a very wide range of DNA adducts, from bulky helical distortions to subtle modifications on sugar residues. Several of the NER factors have an affinity for damaged DNA. The strongest binding factor appears to be XPC-hHR23B but preferential binding to damage is also a property of XPA, RPA, and components of TFIIH. It appears that in order to be repaired by NER, an adduct in DNA must have two features: it must create a helical distortion, and there must be a change in DNA chemistry. Initial recognition of the distortion is the most likely function for XPC-hHR23B and perhaps XPA and RPA, whereas TFIIH is well-suited to locate the damaged DNA strand by locating altered DNA chemistry that blocks translocation of the XPB and XPD components.